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COMMUNICATION SYSTEM, METHOD AND
STORAGE MEDIUM

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to a communication system, a
method for the communication system and a storage medium,
and more particularly relates to a communication system 1n
which a device managing supplies notifies a mobile commu-
nication device of management information (e.g. their valid-
ity date has expired), a notification method for the manage-
ment information and a storage medium.

2. Description of the Related Art

A system 1s known 1n which an 1mage forming apparatus
such as a Multi-Functional Peripheral (MFP) manages sup-
plies to be replaced (e.g. toner or 1k, etc.). The system noti-
fies an admimstrator’s PC or a supplier’s service center of
expiration of the validity date in advance or immediately by
e-mail or Web service via a communication channel such as
Local Area Network (LAN), the Internet or public line.

A system disclosed i Japanese Laid-Open Patent Appli-
cation No. 2004-864 14 1s an instance of such a system. Patent
Document discloses a system for improving the efficiency of
a task of ordering consumable supplies. In this system, an
information management apparatus receives a replenishment
or replacement alert regarding consumable supplies from an
image information apparatus under its control. Upon receiv-
ing the alert, the information management apparatus
acquires, from a pertinent shop, information regarding the
consumable supplies to be replenished and information
indicative of where to send an order, and displays such infor-
mation on the terminal that 1s used to send an order.

A function to provide information to be used for the order
at the time when the validity date comes allows the MFP to
reduce downtime due to the shortage of the consumable sup-
plies, which results 1n relatively good convenience. However,
in a case where either the user cannot order the supplies with
the terminal or the user wants to confirm the real thing, the
user has to visit the Source of the supplies. I the user cannot
spare time to visit the Source, he may eventually forget to visit
and encounter trouble. On the other hand, a service provided
by a MFP vendor exists, which delivers the consumable sup-
plies for such a busy user. However, the user 1s required to pay
an additional fee for the service. In addition, the vendor has to
prepare a large system to provide the service. This invention
aims to allow a device managing the supplies to transmit a
notification to a recerwver at such location and time that the
receiver 1s able to respond to the notification immediately.

SUMMARY OF THE INVENTION

In one embodiment, there 1s a communication system in
which an apparatus transmits management information about
management of consumable supplies and a mobile commu-
nication device receives the management information via a
network,

wherein the communication device includes:

a detection part configured to detect a position of the com-

munication device;

a memory part configured to store a name of a supplier of

the consumable supplies and a position of the supplier;
a setting part configured to set an area specified by a circle
with a radius of predetermined length, which centers on
the position of the supplier stored in the memory part, as
a control area;

a display part; and
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2

a display control part configured to allow the display part to
display the management information, the name of the

supplier, and/or the position of the supplier when the
display control part receives the management informa-
tion from the apparatus and the position detected by the
detection part falls within the control area.

In another embodiment, there 1s a method of a communi-
cation system 1n which an apparatus transmits management
information about management of consumable supplies and a
communication device receives the management information
via a network, wherein the method includes:

detecting a position of the communication device;

setting an area specified by a circle with a radius of prede-
termined length, which centers on a position of a supplier of
the consumable supplies as a control area, wherein the posi-
tion of the supplier 1s stored 1n a memory part of the commu-
nication device; and

displaying the management information, a name of the
supplier stored 1n the memory part, and/or the position of the
supplier on the communication device when the communica-
tion device receives the management information from the
apparatus and the position of the communication device
detected falls within the control area.

In another embodiment, there 1s a computer-readable stor-
age medium for storing a program therein, the program caus-
Ing a communication system 1n which an apparatus transmits
management information about management of consumable
supplies and a mobile communication device receives the
management information via a network to execute a method,
wherein the method includes:

detecting a position of the communication device;

setting an area specified by a circle with a radius of prede-
termined length, which centers on a position of a supplier of
the consumable supplies as a control area, wherein the posi-
tion of the supplier 1s stored 1n a memory part of the commu-
nication device; and

displaying the management information, a name of the
supplier stored in the memory part, and/or the position of the
supplier on the communication device when the communica-
tion device receives the management iformation from the
apparatus and the position of the communication device
detected falls within the control area.

According to this invention, a user of a receiver is able to
finish a task for the supplies by transmitting management
information for amobile device of the user (e.g. a validity date
expires) when the mobile device 1s located near the Source of
the supplies.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and further features of embodiments may
become apparent from the following detailed description
when read 1n conjunction with the accompanying drawings,
in which:

FIG. 1 1s a drawing illustrating a communication system
according to an embodiment of the invention;

FIG. 2 1s a drawing illustrating a functional block diagram
for software configuration of a MFP’s controller 1n FIG. 1;

FIG. 3 1s a drawing 1llustrating a functional block diagram
for software configuration of a mobile device’s controller 1n
FIG. 1;

FIG. 4 1s a drawing 1llustrating a sequence of a notification
function for consumable supplies management information
about the communication system of the invention;

FIG. 5 1s a drawing 1llustrating an expiration notification
action in the consumable supplies management information

notification function in FIG. 4, Sq 101 and Sq 102;



US 8,817,286 B2

3

FIG. 6 1s a drawing illustrating a display control action for
expiration in the consumable supplies management informa-

tion notification function 1n FIG. 4, Sq 101 and Sq 102;

FIG. 7 1s a drawing illustrating a sequence of MFP’s
actions which produce management information reporting an
expiration of the consumable supplies;

FIG. 8 1s a drawing illustrating a sequence of a notification
function for consumable supplies management imnformation
about a communication system of the invention, which
includes plural of the mobile devices;

FIG. 9 1s a drawing illustrating an expiration notification
action 1n the consumable supplies management information
notification function of FIG. 8;

FI1G. 10 1s a drawing 1llustrating a notification action indi-
cating completion of an order after a display of the expiration
in the consumable supplies management information notifi-
cation function of FIG. 8;

FIG. 11 1s a drawing 1llustrating a sequence of actions of
the mobile device responding to the expiration notification of
the consumable supplies;

FI1G. 12 1s a drawing 1llustrating a sequence of actions of
the MFEP after receipt of the notification for the order of the
consumable supplies; and

FIG. 13 1s a drawing 1llustrating a sequence of actions of
the mobile device after receipt of the notification 1indicating
completion of an order of the consumable supplies.

DESCRIPTION OF THE PR
EMBODIMENTS

L1

FERRED

Inthe following, embodiments of the present invention will
be described with reference to the accompanying drawings.
An embodiment of a communication system of this invention
1s explained using an MFP as a device which 1s able to manage
consumable supplies and notily an administrator or a user of
management information related to the supplies. In the fol-
lowing example, the MFP notifies the user of an expiration
date of the consumable supplies (e.g. toner or ink used by the
MEFP) and the user visits a distributor to purchase the con-
sumable supplies. However, this invention 1s not limited to the
consumable supplies such as toner or ink. The mvention can
be applied to a similar case where a user visits a Source (1.€.
a provider) of supplies—which are consumable and require
some sort of management—responding to a notification of
management information and received services.
| Configuration of Communication System]

A communication system 1n this embodiment comprises a
MEFP having a function to manage the consumable supplies
and a mobile communication device (mobile device) commu-
nicating with the MFP. The mobile device may be any kind of
mobile devices which are able to communicate with the MFP
(c.g. a mobile phone such as a smart phone or a mobile
information terminal such as Personal Digital Assistant
(PDA) connecting to an IP network via an access point). The
mobile device has a device measuring position of the device
itself. For example, the device may use Global Positioning
System (GPS).

FIG. 1 shows an overview of a configuration for the com-
munication system of this embodiment. The communication
system 1n FIG. 1 connects a MFP 10 with a mobile device 20
by commumnications 1 and communications 2. A notification
function of an expiration of the consumable supplies (a con-
sumable supplies management information notification func-
tion) 1s performed via the communications 1 of the MFP 10.
On the other hand, a system of another embodiment of this
invention may bi-directionally communicate via the commu-
nications 1 and the communications 2 and manage plural of
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the mobile devices. Furthermore, in order to measure the
position of the mobile device 20 1tself, the mobile device 20
may use a position mformation service system 30 such as
externally deployed GPS.

<Configuration of MFP 10>

The MFP 10 has a controller 11, and, as a part under control
of the controller 11, a memory part 12, an engine 13, an
operating part 14, a detecting part for condition of the con-
sumable supplies 15, a time measuring part 16 and a commu-
nication itertace (I/’F) 17. The engine 13 has a scanner
obtaining 1mage data from paper media and a plotter printing
the 1image data on the paper media. In the communication
system, detection for the usage of the consumable supplies
such as toner or ink, which 1s original management informa-
tion reported to the mobile device 20, 1s performed using
sensors attached to the scanner or the plotter. The detecting
part may detect a usage condition (e.g. toner end) with the
detection result and notily the controller 11 of the condition.

The memory part 12 stores information (data) used by the
MEFP 10 for communication with the mobile device 20, which
contains a “destination address of the mobile device”, “oper-
ating condition of control functions (on/oil)” and “time-out
period”. The memory part 12 1s a storage device under control
of the controller 11 (described in detail below), and 1t may be
a storage device of the controller 11. The time measuring part
16 1s used to control a time-out period under control of the
controller 11.

The operating part 14 has an operating device such as keys
and a display device. A user operates the operating part 14 to
instruct the MFP 10 to process something by input operation
via the keys. The MFP 10 notifies the user via the display
device of a condition of the MFP 10. Thus, the operating part
14 1s an interface between the user and the MFP 10 (1.e. a user
interface). The communication interface 17 controls commu-
nications 1 and communications 2 and performs data process-
ing according to a certain communication protocol (e.g. IP).

The controller 11 has a Central Processing Unit(s) (CPU)
for executing instructions of software programs; a Read Only
Memory (ROM) for storing programs and control data used
by the CPU {for controls or processes (including measurement
positions) of the controller; a Random Access Memory
(RAM) for temporarily storing image data and transmission
data generated by the program and for storing data required
for operation of the software program (1.e. working memory);
a Non Volatile (NV) RAM for storing configuration data for
device-unique conditions and information required to create
control mstructions and communicate with the mobile device
20; and a mass storage device for storing data and programs.
Theretfore, a controller consists of a computer 1n which the
CPU, the ROM, the RAM, the NVRAM and the mass storage
device are connected by a bus.

Here, a software configuration of the controller 11 1s
explained. FIG. 2 shows a functional block diagram of soft-
ware configuration for the controller 11 of the MFP 10. As
shown 1n FIG. 2, the software configuration of the controller
11 contains LPUX which 1s an Operating System (OS) work-
ing on the computer; and software implementing functions of
Application layer, Shared Function (SF) layer, System ser-
vice layer and Handler layer on the OS.

The application layer consists of applications including
printer application 1101, copy application 1102, fax applica-
tion 1103, scanner application 1104, and Software Develop-
ment Kit (SDK) application 1105; and function modules
including SDK (VAS) application 1107 and 1ts API (applica-
tion program interface) 1106, EFI (EAC) application 1109
and 1ts API 1108, Web service 1114 and associated applica-
tion 1113, WS-API 1115, Browser interface 1111 and SOAP




US 8,817,286 B2

S

(SOAP Net File) interface 1112. The notification function of
consumable supplies management information described
later 1s implemented by the SDK application 1105.

The SF layer has function modules including a SF family
1117 and associated API 1118. The system service layer has
tfunction modules including Network Control Service (NCS)
1131, Delivery Control Service (DCS) 1132, Operation panel
Control Service (OCS) 1133, Fax Control Service (FCS)
1134, Engine Control Service (ECS) 1135, Memory Control
Service (MCS) 1136, User information Control Service
(UCS) 1137, Certaficate Control Service (CCS) 1138 and
System Control Service (SCS) 1139 as Control Service (CS).
GW-API 1121 exists between the system service layer and
upper application layer.

The handler layer has function modules including a System
Resource Manager (SRM) 1141, a Fax Control Unit Handler

(FCUH) 1142 and an Image Memory Handler (IMH) 1143.
The function modules of the handler layer perform data pro-
cessing related to operations for hardware (device) of FCS
135, Scanner 131 and Plotter 133. RAPI (PCI) 1145 1s a
function module to connect the system service layer with the
scanner 131, the FCS 135 and the plotter 113.
<Configuration of Mobile Device 20>

The mobile device 20 has, as a part under control of a
controller 21, a memory part 22, an operating part 24, a
position measuring part 25, a time measuring part 26 and a
communication interface 27. The memory part 22 stores
information (data) used by the mobile device 20 for commu-
nication with the MFP 10, which contains “information about
a source of the consumable supplies”,

, “control area informa-
tion”, “Destination address of MFP”, “operating condition of
control functions (on/off)” and “time-out period”. The
memory part 22 1s a storage device under control of the
controller 21, and 1t may be a storage device of the controller
21.

The operating part 24 has an operating device such as keys
and a display device. A user operates the operating part 24 to
instruct the mobile device 20 to process something by mput
operations via the keys. The mobile device 20 notifies the user
via the display device of a condition of the device 20. Thus,
the operating part 24 1s a user interface. The position measur-
ing part 25 measures positions of the mobile device 20 by
latitude and longitude with a position information service
system 30 such as GPS. The time measuring part 26 1s used to
control the time-out period under control of the controller 21.
The communication interface 27 controls communications 1
and communications 2 and performs data processing accord-
ing to a certain communication protocol (e.g. IP).

The controller 21 has a Central Processing Unit(s) (CPU)
for executing instructions of software programs; a Read Only
Memory (ROM) for storing programs and control data used
by the CPU for controls or processes (including measurement
positions) ol the controller; a Random Access Memory
(RAM) for temporarily storing image data and transmission
data generated by the program and for storing data required
for operation of the software program (1.e. working memory);
a Non Volatile (NV) RAM for storing configuration data for
device unique conditions and information required to create
control 1instructions and communicate with the MFP 10; and
a mass storage device for storing data and programs. There-
fore, a controller consists of a computer in which the CPU, the
ROM, the RAM, the NVRAM and the mass storage device
are connected by a bus.

Here, a software configuration of the controller 21 1s
explained. The mobile device 20, for the purpose of 1llustra-
tion, may be a smart phone. FIG. 3 shows a functional block
diagram of a software configuration for the controller 21 of
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the mobile device 20. As shown 1n FIG. 3, the software
configuration of the controller 21 contains Linux which 1s an
Operating System (OS) for a computer; and soitware includ-

ing application software, an application framework, a stan-
dard library and the kernel (e.g. Linux 2.6.23).

The application software has function modules including a
home application 2111 to create a standby screen, an address
application 2112, a Web browser 2113, a Maps application
2114 and a management application for MFP’s consumable
supplies 21135. The notification function of consumable sup-
plies management i1nformation described later 1s 1mple-
mented by the management application for MFP’s consum-
able supplies 2115.

The application framework has function modules 1includ-
ing Activity manager 2121, Window manager 2122, Concept
provider 2123, View system 2124, Notification manager
2125, Package manager 2126, Telephony manager 2127,
Resource manager 2128, Location manager 2129, and eXten-
sible Messaging and Presence Protocol (XMPP) service
2130. Current position 1s obtained by the Location manager
2129 during the operation about the notification of the con-
sumable supplies management information. In addition, the
operating part 24 requests the Notification manager 2125 to

perform the notification of the consumable supplies manage-
ment information.

The standard library has function modules including Sur-
face manager 2141, Media framework 2142, SQLite 2143,

Open GL ES 2144, Free Type 2145, Web Kit 2146, SGL 2147,
SSL. 2148 and libc 2149; and elements of Android runtime
including core library 2151 and Dalvik virtual machine (VM)
2152. A communication library included 1n the core library
2151 1s used for communication with the MFP 10.
[Notification Function of the Consumable Supplies Manage-
ment Information]

The communication system has a function to convey a
notification about expiration of the consumable supplies from
the MEP 10 to the mobile device 20. A conventional method
1s transmitting a notification to a user device, which indicates
an expiration date of the consumable supplies and further
information required to order the supplies when the date
comes. The method may not {it a user who desires to visit a
distributor of the consumable supplies but cannot spare time
and finally may fail to visit and the expiration may trigger a
serious problem.

A method of this invention solves the problem by providing
a notification that notifies the user of expiration of the con-
sumable supplies when the user 1s able to visit a dealer or a
distributor of the supplies without taking much time. In the
method, the notification function of consumable supplies
management mformation about the communication system
allows the MFP 10 to notity the mobile device 20 of expira-
tion of the consumable supplies. In addition, the mobile
device 20 may notily the user of the expiration of the con-
sumable supplies on the operating part as a user interface
when the current position measured by the position measur-
ing part 1s located near the dealer.
<Basic Action of the Consumable Supplies Management
Information Notification Function>

First, a basic action of the notification function of the
consumable supplies management information 1s explained,
which 1s performed by the MFP 10 and the mobile device 20
via the communications 1 (See FIG. 1). FIG. 4 shows a
sequence chart of the basic action of the notification function
of the consumable supplies management information. Fur-
thermore, FIG. 5 shows an action of the notification function
of the consumable supplies management information (FI1G. 4,
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Sq101, Sq102), and FIG. 6 shows an action of the notification
function of the consumable supplies management informa-
tion (FI1G. 4, Sq103-112).

According to the sequence of FIG. 4, the MFP 10 notifies
the mobile device 20 of expiration of the consumable supplies
(Sq101). As indicated in FIG. 5 which shows an action when

the notification 1s performed, the MFP 10 stores a destination
address of the mobile device 20 in the memory part 12 1n
advance, and when an expiration date of the consumable
supplies which the MFP 10 manages comes, the MFP 10
transmits a notification of the expiration of the consumable
supplies to the specified mobile device 20 via the communi-
cations 1 (or a one-way commumnicating means). Here, a des-
tination address of the mobile device 20 1s specified, which
device 1s owned and provided by an administrator or a user of
the MFP 10 on the condition that the consumable supplies are
to be ordered.

The sequence described in FIG. 4 begins when manage-
ment information 1s generated, which indicates expiration
date of the consumable supplies 1s coming and a replacement
of the supplies 1s required. Thus, the sequence described 1n
FIG. 4 1s triggered by the generation of the management
information in the MFP 10. FIG. 7 illustrates actions in which
the MFP 10 generates the management information indicat-
ing expiration of the consumable supplies. The plotter 133 of
the MFP 10 monitors a usage condition of the consumable
supplies such as toner, and when the MFP 10 detects “End or
Near an end (of the toner)” which indicates expiration of the
supplies, and the MFP 10 notifies the SRM 1141 (FIG. 2) of
the expiration based on the detection result (5q301). The
SRM 1141 1s a function module which performs hardware
resource management and adjusts memory or plotter
resources on 1mage forming actions. The SRM 1141 notifies
the SCS 1139 (FI1G. 2) which configures a data processing and
a device action condition to control the whole system of the
information (5q302).

The SCS 1139 notifies the SDK application 1105 created in
order to implement the notification function of the consum-
able supplies management information of the information
(Sq303). The SDK application 1105 passes the management
information indicating expiration of the consumable supplies
to the NCS 1131 providing a network service and directs the
NCS 1131 to notify the mobile device 20 on a network of the
management information (Sq304). The NCS 1131 notifies the
mobile device 20 of the management information with the
communications 1 via network 1n response to the direction
(Sq305).

After the sequence described in F1G. 7, the MFP 10 invokes
actions of the mobile device 20 described 1 FIG. 4. In
response to the information received, the mobile device 20
which receives notification of expiration of the consumable
supplies via the communications 1 sets status imnformation
which indicates whether a control function of the manage-
ment application for MFP’s consumable supplies 2115 to tell
user the expiration 1s enabled or not (ON/OFF) as Function
Enabled (Sq102). The status information (i1.e. Function
ON/OFF) 1s stored in the memory part 22. After the state
transitions to the Function ON, the mobile device 20 uses the
position information service system 30 to measure a position
of the device with the position measuring part 25 (5Sq103) and
obtain position mformation. Based on the position informa-
tion, the mobile device 20 verifies whether or not the current
position falls within a control area (described 1n detail later) to
perform the display control about expiration of the consum-
able supplies (1.€. so close to the dealer that the user can visit
along the way) (5q104).
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Information to determine coverage of the control area 1s
required. Here, the information includes a location of the
dealer (supplier or distributor) (the position information
specified by latitude and longitude) of the expired consum-
able supplies to be ordered and a size of the control area (See
FIG. 6). The location of the dealer 1s stored in the memory part
22 1n advance, which 1s associated with a kind of the consum-
able supplies and a name of the dealer 1n a table. The 1nfor-
mation for the size of the control area 1s specified using a
circle centered on the location of the dealer and the width (e.g.
diameter) of the circle which 1s modifiable via the operating
part 24. The configured value 1s stored 1n the memory part 22.
The control area 1s modifiable for each dealer (supplier) 1n
consideration of the difference of access conditions between
dealers (suppliers).

Information about a dealer (supplier) of the consumable
supplies 1n the memory part 22 including the location of the
dealer and the information specifying the size of the control
area contains and keeps information about plural of the deal-
ers. Preferably, information about the dealer of the consum-
able supplies 1s managed 1n an administration server (not
shown in FI1G. 1) 1n an integrated fashion, which 1s configured
on the MFP 10 or the system. Thus the system 1s smoothly
operated by managing information about the dealer of the
consumable supplies 1n an integrated fashion and providing
the information for the mobile device. It 1s especially advan-
tageous for a system containing plural of the mobile devices
(detail will be described 1n <Action of the consumable sup-
plies Management Information Notification Function> in
another embodiment).

The management application for MFP’s consumable sup-
plies 2115 uses the information to determine the control area.
After receiving expiration of the consumable supplies and
while the state 1s Function ON, the application periodically
uses the position information service system 30 and measures
a position of the device by the position measuring part 25.
Each time current position information 1s obtained, the appli-
cation verifies whether the position falls within the control
area. That process may be repeated until the application con-
firms that the position falls within the control area (Sq105-
Sq108). The verification process whether the position falls
within the control area 1s basically repeated until the infor-
mation 1s conveyed to the user. From a viewpoint of the
system, the current position of the device 1s periodically mea-
sured by the position measuring part 25 using the position
information service system 30 and verified while the state 1s
Function ON (Sq105-Sq108). As a result of the verification,
the current position measured 1s compared with the control
area, and 1t 1s determined whether the position falls within the
control area. For example, a distance between the current
position of the device and the location of the dealer 1s calcu-
lated, and when the distance 1s smaller than the diameter of
the control area, 1t 1s determined that the position falls within
the control area.

When the management application for MFP’s consumable
supplies 2115 confirms that the position falls within the con-
trol area, the application performs display control for a pop-
up display which notifies the user of expiration of the con-
sumable supplies (5q109). When the management
application for MFP’s consumable supplies 2115 confirms
that the mobile device 20 has entered the control area (See
FIG. 6), the application allows the display device of the oper-
ating part 24 working as a user interface to show a pop-up
display 244 including a message such as “An expiration date
of MFP’s consumable supplies 1s coming. Do you want to
order the supplies?” as well as a “Cancel” button and an
“Order” button. A kind of the consumable supplies and a
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name of the dealer may be displayed in the screen (not shown
in FI1G. 6). In this embodiment the notification of expiration of
the supplies 1s performed by the screen; however, the notifi-
cation may be done by sound or other means which may
provide similar information.

In a case where the user may not visit the dealer to order the
supplies, the user may press the “Cancel” button in the pop-up
display 24d. If the user may visit the dealer to order the
supplies, the user may press the “Order” button 1n the display
244 and the mobile device may detect the pressing (Sq110).
When the management application for MFP’s consumable
supplies 2115 detects the pressing of either of the buttons, the
application stops to show the pop-up display (5Sq111) and
makes the control function of the action related to the notifi-
cation function OFF (1.e. stops the control action) (Sq112). In
addition, a history of user’s selection about the pressing of
“Cancel” or “Order” button 1s maintained, and another action
may be correctly performed in a case where the MFP 10
transmits the same notification. The detailed descriptions of
the Sq 103 through 111 are done within descriptions o1 Sq 402
through 414 in FIG. 11 because they are in common.

In addition, both the MFP 10 and the mobile device 20 1n
the system 1n FIG. 1 manage the time when the state becomes
“Function ON” (1.e. the time when the notification function of
the consumable supplies management information was
enabled) and may stop the control action when a certain
period of time passes after the time when the state becomes
“Function ON”. The control action by the period of time 1s to
prevent the system from wasting resources due to the long-
lasting “Function ON” state and that may result in decreasing
of the performance of the system. The MFP 10 and the mobile
device 20 may have means to perform the method in common.
Thus, a time measuring part 16, 26 performs a timer action
which compares an elapsed time since the time when the state
became “Function ON” with a timeout period stored in the
memory part 12, 22 1n advance, and the time measuring part
16, 26 outputs a time signal when “Function OFF” 1s set (1.e.
when timeout occurs). The SDK application 1103 of the MFP
10 or the management application for MFP’s consumable
supplies 2115 of the mobile device 20 receives the notifica-
tion signal for the timeout from the corresponding time mea-
suring part 16, 26, and then makes the notification function of
the consumable supplies management information OFF and
stops the action of the function.

According to the sequence in FI1G. 4, the user may finish the
order for the consumable supplies responding to the notifica-
tion via the operating part so that the management informa-
tion (including information about expiration of the consum-
able supplies and a dealer of the supplies) from the MFP
which has a function to manage the consumable supplies 1s
provided when the user (a holder of the mobile device 20) 1s
located near the site of the dealer of the consumable supplies.
<Action of the Consumable Supplies Management Informa-
tion Notification Function in Another Embodiment>

In this section, based on the notification function of the
consumable supplies management information provided by
the MFP 10 and the mobile device 20 via the communication
1 (See FIG. 1), another notification function of the consum-
able supplies management which 1s adapted to a system con-
taining plural of the mobile devices 20 and actions of the
function are described. The system using plural of the mobile
devices 20 bi-directionally exchanges data by the communi-
cations 1 and 2 and the actions of the system are optimized for
the plural of mobile devices.

FIG. 8 shows a sequence chart describing actions of the
notification function of the consumable supplies manage-
ment information adapted to the system containing the plural
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of mobile devices 20,_ . FIG. 8 illustrates actions of the
system by focusing on one of the mobile devices 20, _ for the
other mobile devices 20, _, , thus similar actions are performed
in the mobile devices 20,_ . In addition, FIG. 9 1llustrates an
expiration noftification action 1 the consumable supplies
management information notification function. FI1G. 10 illus-
trates a notification action indicating completion of an order
alter a display of the expiration 1n the consumable supplies
management information notification function. FIG. 11
shows a sequence chart describing actions of the mobile
device corresponding to the expiration notification of the
consumable supplies.

FIG. 8 which describes the sequence of the actions 1n the
consumable supplies management information notification
function 1illustrates characteristics of the actions adapted to
the system containing the plural of mobile devices 20, _ . In
response to the expiration notification of the consumable
supplies which 1s reported by the MFP 10 via the communi-
cations 1, each mobile device 20, _ becomes “Function ON”
state, and then the mobile device 20 performs the sequence 1n
FIG. 11 which shows actions for a display control of pop-up
screen 1n detail. Thus, the sequence described 1n FIG. 11 1s
discussed first, and then FIG. 8 1s discussed.

Referring to FI1G. 11, the MFP 10 notifies the mobile device
20 of expiration of the consumable supplies at the beginning
of the sequence described 1n FIG. 11 (5g401). As shown 1n
FIG. 9 which 1llustrates actions performed upon the notifica-
tion, the MFP 10 stores destination addresses of the mobile
devices 20,_ in the memory part 12 1n advance. When the
MEFP 10 detects expiration of the consumable supplies which
the MFP 10 manages, the MFP 10 transmits the expiration
notification of the consumable supplies to the mobile devices
20, specified by the addresses via the communication 1.
Here, the destination addresses of the mobile devices 20, _,
owned by an administrator or a user of the MFP 10 are
specified on the condition that the consumable supplies are to
be ordered.

The sequence described 1n FIG. 11 begins when manage-
ment mformation 1s generated, which indicates expiration
date of the consumable supplies 1s coming and a replacement
of the supplies 1s required. Thus, the sequence described 1n
FIG. 11 1s triggered by the generation of the management
information 1n the MFP 10. The action 1n which the MFP 10
generates the management information indicating expiration
of the consumable supplies and notifies the mobile device 20
of the management information via a network 1s in common
with the action described in FIG. 7. Thus the description 1s
omitted.

The mobile device 20 which receives the expiration noti-
fication of the consumable supplies transmitted by the MFP
10 via the communications 1 invokes a control action which
tells the user about expiration of the supplies via the manage-
ment application for MFP’s consumable supplies. Sq401
through 416 described 1n FIG. 11 are basically in common
with Sq101 through 111 i FIG. 4, which 1illustrates opera-
tions on the mobile device 20. The management application
for MFP’s consumable supplies 2115 on the mobile device 20
which receives the expiration notification of the consumable
supplies via the communications 1 receives a request for a
display control which notifies the user of the expiration 1n
response to the notification via a commumication library in the
core library 2151 (Sq402).

The management application for MFP’s consumable sup-
plies 2115 actuates the control function according to the
request for the display control and sets the state as “Function
ON” (Sq403). After the state has transitioned to “Function
ON”, the management application for MFP’s consumable
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supplies 2115 transmits a request to obtain position informa-
tion to the location manager 2129 in order to obtain the
position information measured by the position measuring part
25 using the position information service system 30. The
location manager 2129 which recerves the request obtains the
information about the current position of the device 20 pro-
cessed by the position measuring part 23 based on the position
information using the position information service system 30
(Sq403). The location manager 2129 transmuits the informa-
tion about the current position of the device 20 to the man-
agement application for MFP’s consumable supplies 21135
(Sq406).

Based on the obtained position mnformation, the manage-
ment application for MFP’s consumable supplies 2115 verti-
fies whether or not the current position falls within a control
area to perform the display control about expiration of the
consumable supplies (1.e. so close to the dealer that the user
can visit along the way) (5q407). The actual verification
method 1s 1n common with Sq104 described 1n FIG. 4, thus
the description of the method 1s skipped.

While the state 1s “Function ON”, the management appli-
cation for MFP’s consumable supplies 2115 periodically
verifies whether or not the current position falls within the
control area until the application confirms that the position
talls within the control area. When the position does not fall
within the control area for the display control after the
sequences Sq404 through 407, the application performs the
verification sequences Sq408 through 414 as 1t was per-
formed before. When the management application for MFP’s
consumable supplies 2115 confirms that the position falls
within the control area (Sq411), the application requests the
notification manager 21235 to perform display control for a
pop-up display which notifies the user of expiration of the
consumable supplies (Sq412).

The notification manager 2125 which 1s requested to per-
form the display control for the pop-up display shows the
pop-up display (Sq413). As shown 1n FIG. 10, the pop-up
display 24d includes amessage such as “An expiration date of
MEFP’s consumable supplies 1s coming. Do you want to order
the supplies?” as well as a “Cancel” button and a “Order”
button on the display device of the operating part 24 which
works as a user interface. A kind of the consumable supplies

and a name of the dealer may be displayed 1n the screen (not
shown in FIG. 10).

In a case where the user may not visit the dealer to order the
supplies, the user may press the “Cancel” button in the pop-up
display 24d. If the user may visit the dealer to order the
supplies, the user may press the “Order” button 1n the display
244 and the mobile device may detect the pressing (Sqd14).
When the management application for MFP’s consumable
supplies 2115 detects the pressing of either of the buttons, the
application sends a pop-up display termination request to the
notification manager 2123 to stop showing the pop-up display
(Sq415). The notification manager 2125 which receives the
request stops showing the pop-up display (Sq416).

When the “Order” button 1s pressed on the pop-up display
by the user, the management application for MFP’s consum-
able supplies 2115 transmits an order notification of MFP’s
consumable supplies to the MFP 10 with the communication
library of the core library 21351 via the commumications 2
(Sq418, Sqd19) (details are described later with the sequence
in FIG. 8). On the other hand, when the “Cancel” button 1s
pressed on the pop-up display by the user, the management
application for MFP’s consumable supplies 2115 makes the
state “Function OFF”, which 1s enabled at Sq403 (1.e. stops

the control action) (Sq417).
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When the “Order” button 1s pressed on the pop-up display
by the user 1n the sequence described 1 FIG. 11, the consum-
able supplies of which expiration 1s reported are basically
replaced with new ones ordered by the user, and the expiration
1s cleared. An action for the expiration notification which 1s
reported to other mobile devices 1s invalid, thus 1t 1s important
to notily the other devices of that the expiration 1s cleared in
order to maintain the performance of the system.

FIG. 8 shows the sequence of the action adapted to the
system contaiming the plural mobile devices 20, _ . In FIG. 8,
the mobile device 20, performs the sequence described in
FIG. 11, and the “Order” button of the mobile device 20, 1s
pressed. Based on the obtained current position, the mobile
device 20, verifies whether or not the current position falls
within a control area (Sq201). When the mobile device 20,
determines that the position falls within the control area, the
mobile device 20, shows the pop-up display 24d (See FIG.
10) (Sq202). When the user presses the “Order” button on the
pop-up display 244 (FIG. 10), the mobile device 20, detects
the pressing (Sq203).

The mobile device 20, which detects the pressing of the
“Order” button then transmits the order notification of the
consumable supplies to the MFP 10 (5g204). The indicator
“— Order notification” showed in FIG. 10 means this action
1s from the mobile device 20, to the MFP 10. Soon after the
MEFP 10 receives the order notification of the consumable
supplies from the mobile device 20,, the MFP 10 transmits
the order completion notification, which indicates that the
order for the consumable supplies 1s done, to the mobile
devices 20, (See FI1G.9) (Sq205, Sq207). The indicator “—
Order completion notification” shown 1n FIG. 10 means this
action 1s from the MFP 10 to the mobile device 20,_, . In FIG.
10, the MFP 10 does not transmit the notification to the
mobile device 20, ; however, the MFP 10 may transmit the
notification when the state of each mobile device 20,,_ tran-
sitions to “Function OFF” due to the notification. Each of the
mobile devices 20, which receives the order completion
notification of the consumable supplies disables the control
function related to the notification function of expiration of
the consumable supplies (i1.e. the state becomes “Function
OFF”) (5206, Sq208).

FIG. 12 shows a sequence diagram of actions on the MFP
10 when the MFP 10 receives the order completion notifica-
tion of the consumable supplies. In FIG. 12, the NCS 1131 of
the MFP 10 recerves the order completion notification of the
consumable supplies from the mobile device 20, via the com-
munications 2 (Sg501), and passes the notification to the SDK
application 1105 (Sq502). When the SDK application 1105
receives the order completion notification of the consumable
supplies, the SDK application 1105 passes the notification to
the NCS 1131 providing a network service and directs the
NCS 1131 to transmit the notification (Sq303) 1n order to
notily all of the mobile devices 20, , (See FIG. 9), which
receive the expiration notification of the consumable sup-
plies, of the completion of the order. The NCS 1131 which
recetves the direction notifies each mobile device 20,_ of the
order completion notification of the consumable supplies
with the communications 1 via the network (Sq504).

FIG. 13 shows a sequence chart of actions performed by the
mobile device 20 when the mobile device 20 recerves the
order completion notification of the consumable supplies. In
FIG. 13, the MFP 10 transmits the order completion notifi-
cation of the consumable supplies with the communications
1, and then the communication library of the core library 2151
in the mobile device 20 recerves the notification (Sq601). The
communication library of the core library 2151 passes the
received notification to the management application for
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MFP’s consumable supplies 2115 (Sq602). According to the
order completion noftification received, the management
application for MFP’s consumable supplies 2115 makes the
control function of the action related to the notification func-
tion of expiration of the consumable supplies, which 1s
ecnabled previously (FIG. 11, Sq403), OFF (1.e. stops the
control action) (5q603).

Although 1t 1s not shown in the sequence of the other
embodiment (FIG. 8, FIG. 11), 1n such a system using plural
of the mobile devices 20, the MFP 10 or the mobile device 20
may manage the “Function ON” time to trigger the notifica-
tion function of expiration of the consumable supplies, and
may stop the control action by the function when an elapsed
time reaches a predetermined timeout period. Both the MEFP
10 and the mobile device 20 have the means to implement the
action as 1llustrated 1n the section <Basic Action of the con-
sumable supplies Management Information Notification
Function>. The mobile device 20 may merely stop 1ts own
action; however, the MFEP transmits a stop request to all of the
mobile devices 20 whose function i1s enabled (Function ON)
by transmitting the expiration notification in order to turn oif
the function and stop the control action by the expiration
notification function.

According to the sequence in FIG. 8, the user may
smoothly manage the consumable supplies because the MFP
10 having a management function of the consumable supplies
notifies plural of the mobile devices 20,_ of management
information (including information about expiration of the
consumable supplies or name of the dealer of the supplies). In
addition, the user 1s prevented from taking needless actions
and performance of the system does not decrease. This 1s
because, soon after the completion of a required task such as
an order for the consumable supplies to be replaced was
reported to the MFEP 10, the completion of the task 1s reported
to all of the mobile devices 20, _ .

The present application 1s based on Japanese Priority
Application No. 2012-061723 filed on Mar. 19, 2012 with the
Japanese Patent Office, the entire contents of which are
hereby incorporated by reference.

What 1s claimed 1s:

1. A communication system in which an apparatus trans-
mits management information about management of con-
sumable supplies and a mobile communication device
receives the management information via a network,

wherein the communication device comprises:

a detection part configured to detect a position of the
communication device;

amemory part configured to store aname of a supplier of
the consumable supplies and a position of the sup-
plier;

a setting part configured to set an area specified by a
circle with a radius of predetermined length, which 1s
centered on the position of the supplier stored in the
memory part, as a control area;

a display part; and

a display control part configured to allow the display part
to display the management information, the name of

the supplier, and/or the position of the supplier when

the display control part recerves the management
information from the apparatus and the position
detected by the detection part falls within the control
area.

2. The communication system as claimed 1n claim 1,

wherein the communication device further comprises:

an accepting part configured to accept an acknowledge

operation which 1s performed after displaying the
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management information, the name of the supplier,
and/or the position of the supplier; and

a lirst stopping part configured to stop displaying the
management information, the name of the supplier,
and/or the position of the supplier when the accepting
part accepts the acknowledge operation.

3. The communication system as claimed 1n claim 2,

wherein the communication system has plural of commu-
nication devices i1dentical to each other,

one of the communication devices 1s the communication
device that 1s able to communicate with the apparatus
mutually and receive the management information from
the apparatus,

the one of the communication devices further comprises an
acknowledgement transmitting part configured to trans-
mit occurrence information indicative of an occurrence
of the acknowledge operation to the apparatus when the
accepting part accepts the acknowledge operation, and

the apparatus comprises a first stop request transmitting
part configured to transmit a request to stop displaying
the management information, the name of the supplier,
and/or the position of the supplier to other of the com-
munication devices when the occurrence information 1s
received from the one of the communication devices.

4. The communication system as claimed in claim 3,
wherein the apparatus further comprises:

a second time measuring part configured to measure a time
period for which the apparatus has not received the
occurrence information to be transmitted by the commu-
nication device since the apparatus was transmitted the
management information; and

a second stop request transmitting part configured to com-
pare the time period measured by the second time mea-
suring part with a second timeout period, and when the
time period reaches the second timeout period, transmit
a request to stop displaying the management informa-
tion, the name of the supplier, and/or the position of the
supplier to the communication devices.

5. The communication system as claimed in claim 1,
wherein the memory part 1s able to store information about
plural of suppliers.

6. The communication system as claimed i claim 5,
wherein the display control part allows the display part to
display the name and/or the position of one of the suppliers,
which 1s selected by a selecting operation, and the name
and/or the position are stored 1n the memory part.

7. The communication system as claimed in claim 1,
wherein a size of the area set by the setting part 1s determined
by a user operation.

8. The communication system as claimed in claim 1,
wherein the communication device further comprises:

a first time measuring part configured to measure a time
period for which the display control part continues to
allow the display part to display the management infor-
mation, the name of the supplier, and/or the position of
the supplier since the communication device has
received the management information from the appara-
tus; and

a second stopping part configured to compare the time
period measured by the first time measuring part with a
predetermined first timeout period, and when the time
period reaches the first timeout period, stop the display
by the display control part.

9. A method for a communication system 1n which an

apparatus transmits management information about manage-
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ment of consumable supplies and a communication device
receives the management information via a network, the
method comprising:
detecting a position of the communication device with a
detecting part;
setting an area specified by a circle with a radius of prede-
termined length, which 1s centered on a position of a
supplier of the consumable supplies as a control area,
wherein the position of the supplier 1s stored 1 a
memory part of the communication device; and
displaying the management information, a name of the
supplier stored in the memory part, and/or the position of
the supplier on the communication device when the
communication device recerves the management infor-
mation from the apparatus and the position of the com-
munication device detected by the detecting part falls
within the control area.
10. The method as claimed in claim 9, wherein the method
turther comprises:
accepting an acknowledge operation on the communica-
tion device which 1s performed after displaying the man-
agement information, the name of the supplier, and/or
the position of the supplier; and
stopping displaying the management information, the
name of the supplier, and/or the position of the supplier
on the occasion of accepting the acknowledge operation.
11. The method as claimed 1n claim 10, wherein the com-
munication system has plural of communication devices
identical to each other, one of the communication devices 1s
the communication device that i1s able to communicate with
the apparatus mutually and recerve the management informa-
tion from the apparatus, wherein the method further com-
Prises:
transmitting occurrence information indicative of an
occurrence of the acknowledge operation from the one
of the communication devices to the apparatus when the
one of the communication devices accepts the acknowl-
edge operation, and
transmitting a request to stop displaying the management
information, the name of the supplier, and/or the posi-
tion of the supplier from the apparatus to other of the
communication devices when the apparatus recerves the
occurrence information from the one of the communi-
cation devices.
12. The method as claimed in claim 11, wherein the method
turther comprises:
measuring a time period for which the apparatus has not
received the occurrence information to be transmitted by
the commumnication device since the apparatus has trans-
mitted the management information;
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comparing the time period with a second timeout period;

and

when the time period reaches the second timeout period,

transmitting a request to stop displaying the manage-
ment information, the name of the supplier, and/or the
position of the supplier from the apparatus to the com-
munication devices.

13. The method as claimed 1n claim 9, wherein the memory
part 1s able to store information about plural of suppliers.

14. The method as claimed 1n claim 12, wherein displaying
the management information, the name of the supplier stored
in the memory part, and/or the position of the supplier
includes displaying the name and/or the position of one of the
suppliers, which 1s selected by a selecting operation, and the
name and/or the position are stored in the memory part.

15. The method as claimed in claim 9, wherein a size of the
area specified by the circle 1s determined by a user operation.

16. The method as claimed in claim 9, wherein the method
turther comprises:

measuring a time period of continuing to display the man-

agement information, the name of the supplier, and/or
the position of the supplier since the communication
device has received the management information from
the apparatus;

comparing the time period with a predetermined first tim-

cout period; and

when the time period reaches the first timeout period, stop-

ping displaying the management information, the name
of the supplier, and/or the position of the supplier.

17. A computer-readable storage medium for storing a
program therein, the program causing a communication sys-
tem 1n which an apparatus transmits management informa-
tion about management of consumable supplies and a mobile
communication device receives the management information
via a network to execute a method, the method comprising;:

detecting a position of the communication device with a

detecting part;
setting an area specified by a circle with a radius of prede-
termined length, which 1s centered on a position of a
supplier of the consumable supplies as a control area,
wherein the position of the supplier 1s stored 1 a
memory part of the communication device; and

displaying the management information, a name of the
supplier stored in the memory part, and/or the position of
the supplier on the communication device when the
communication device recerves the management infor-
mation from the apparatus and the position of the com-
munication device detected by the detecting part falls
within the control area.
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